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(57) Abstract: 





PROBLEM TO BE SOLVED: To 
efficiently obtain a polysiloxane 
having a substituent group containing 
a cyclic carbonate on the silicon and 
useful for polymer solid electrolyte, 
or the like, usable for battery, or the 
like. 




SOLUTION: This polysiloxane has 
two substituent groups each 
containing a cyclic carbonate on their 
each silicon and preferably contains 
siloxane unit. The main chain is 
preferably represented by formula I 
[Al and A2 are each an alkyl, an aryl 
or the like; (n) is an integer of ^1], 
formula H[A3 and A4 are each an 
alkyl, an aryl or the like] or the like. 
The polysiloxane is obtained by 
reacting 1 mol dichlorosilane 
derivative of formula HE (XI and X2 
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are each a cyclic carbonate) with 
preferably 0.5-4.0 mol zinc oxide, 
preferably in the presence of an 
organic solvent, preferably at 50-150° 
C, adding water and a protonic acid 
to the resultant reaction mixture and 
stirring these components to produce 
a diorganopolysiloxane having silanol 
groups at both ends of molecular 
chain and subjecting the 
diorganopolysiloxane to 
polycondensation in the presence of 
an acidic condensation catalyst, 
preferably at 10-150°C. 
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(54) P0LYSIL0XANE HAVING CYCLIC CARBONATE GROUP ON SIDE CHAIN AND ITS PRODUCTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To efficiently obtain a 
polysiloxane having a substituent group containing 
a cyclic carbonate on the silicon and useful for 
polymer solid electrolyte, or the like, usable for 
battery, or the like. 

SOLUTION: This polysiloxane has two substituent 
groups each containing a cyclic carbonate on their 
each silicon and preferably contains siloxane 
unit. The main chain is preferably represented by 
formula I [Al and A2 are each an alkyl, an aryl or 
the like; (n) is an integer of >1], formula II [A3 
and A4 are each an alkyl, an aryl or the like] or 
the like. The polysiloxane is obtained by reacting 
1 mol dichlorosilane derivative of formula III (XI 
and X2 are each a cyclic carbonate) with 
preferably 0. 5-4. 0 mol zinc oxide, preferably in 
the presence of an organic solvent, preferably at 
50-150°C, adding water and a protonic acid to the 
resultant reaction mixture and stirring these 
components to produce a diorganopolysiloxane having silanol groups at both ends of 
molecular chain and subjecting the diorganopolysiloxane to polycondensation in the 
presence of an acidic condensation catalyst, preferably at 10-150°C. 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings,, any words are not translated. 



[Claim(s)] 

[Claim 1] The polysiloxane which has two substituents which contain annular carbonate on each 
silicon.. 

[Claim 2] A polysiloxane including the siloxane unit which has two substituents which contain 
annular carbonate on each silicon. 

[Claim 3] A principal chain is a general formula. [Formula 1] 



The polysiloxane according to claim 1 which comes out and has two substituents which are shown, 
and which contain annular carbonate on each silicon. (As for the inside Al and A2 of a formula, n 
expresses one or more integers for substitution or an unsubstituted alkyl group, an aryl group, or an 
oxy-alkylene machine) 

[Claim 4] A principal chain is a general formula. [Formula 2] 
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The polysiloxane according to claim 1 which comes out and has two substituents which are shown 
and which contain annular carbonate on each silicon. (As for the inside A3 and A4 of a formula, n 
expresses one or more integers for substitution or an unsubstituted alkyl group, an aryl group or an 
oxy-alkylene machine) ^' 
[Claim 5}A principal chain is a general formula. [Fonnula 3] 

cAo 




Si-O- 



n 



V 

O 

The polysiloxane according to claim 2 which comes out and contains the siloxane unit which is 
shown, and which has two substituents which contain annular carbonate on each silicon. (As for the 
inside Al and A2 of a formula, n expresses one or more integers for substitution or an unsubstituted 
alkyl group, an aryl group, or an oxy-alkylene machine) 
[Claim 6] A principal chain is a general formula. [Formula 4] 
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The polysiloxane according to claim 2 which comes out and contains the siloxane unit which is 
shown, and which has two substituents which contain annular carbonate on each silicon. (As for the 
inside A3 and A4 of a formula, n expresses one or more integers for substitution or an unsubstituted 
alkyl group, an aryl group, or an oxy-alkylene machine) 
[Claim 7]. General formula. [Formula 5] 

X 1 



CI— Si— CI 



X 2 

JIO characterized by providing the following. It is the dichlorosilane derivative shown by (the inside 
XI and X2 of a formula being the substituent which has an annular carbonate machine, and being that 
XI and X2 are of the same kind respectively or different species). The manufacture method of a 
polysiloxane which chain both ends are made to generate a silanol-group luganot polysiloxane, and is 
characterized by making after an appropriate time carry out the condensation polymerization of this 
diorganopolysiloxane to the bottom of existence of an acid condensation catalyst by making a zinc 
oxide react under existence of an organic solvent, and subsequently adding and stirring water and a 
proton acid into the obtained reaction mixture of having two substituents which contain annular 
carbonate on each silicon according to claim L [Claim 8] General formula. [Formula 6] 

X 1 



CI— Si— CI 



X 2 

The dichlorosilane derivative shown by (the inside XI and X2 of a formula being the substituent 
which has an annular carbonate machine, and being that XI and X2 are of the same kind respectively, 
or different species) Chain both ends are made to generate the diorganopolysiloxane which has a 
silanol group by mixing under existence of a solvent by making an acid into a catalyst. The 
manufacture method of a polysiloxane characterized by making after an appropriate time carry out the 
condensation polymerization of this diorganopolysiloxane to the bottom of existence of an acid 
condensation catalyst of having two annular carbonate machines as a substituent on each silicon 
according to claim 1 . 
[Claim 9] General formula. [Formula 7] 
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(-- the substituent which has a carbonate machine annular the inside XI and X2 of a formula - it is - 
that XI and X2 are of the same kind respectively or the manufacture method of a polysiloxane which 
may be different species and is characterized by p carrying out the polymerization of the 
cyclosiloxane derivative shown by 3 or 4) to the bottom of existence of a proton-acid catalyst of 
having two annular carbonate machines as a substituent on each silicon according to claim 1 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to. the polysiloxane which has 
two substituents which contain annular carbonate on a cell etc. on each silicon which may become an 
usable solid polymer electrolyte etc., and its manufacture method. 
[0002] 

[Description of the Prior Art] While resin industry develops in recent years, the resin which has a 
special property is needed and development of the macromolecule which is not in the former in 
connection with it has come to be desired. The uses of the polyether obtained by the ring opening 
polymerization of an epoxy compound^ such as special rubber and a surfactant, are large. Moreover, 
the macromolecule which has a polyethylene oxide in a side chain can solubilize alkali-metal salts, 
such as lithium salt, and the research to a polyelectrolyte is prosperous in it. However, a polyethylene 
oxide cannot fully raise mobility of a metal salt for [ the ] high crystallinity. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention is to offer the new polysiloxane which has 
two substituents which contain annular carbonate on each silicon, and its manufacture method. 
[0004] 

[Means for Solving the Problem] this invention offers the new polysiloxane which has two 
substituents which contain annular carbonate on each silicon, and its manufacture method. Preferably, 
a principal chain is a general formula. [0005] 
[Formula 8] 
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[0006] The polysiloxane of the above-mentioned publication which comes out and has two. 
substituents which are shown, and which contain cyclic ether on each silicon (as for the inside Al and 
A2 of a formula, n expresses one or more integers for. substitution or an unsubstituted alkyl group an 
j^ ) ^° Up ' or 311 oxy-alkylene machine). Moreover, a principal chain is a general formula preferably. 

[Formula 9] 




[0008] The polysiloxane of the above-mentioned publication which comes out and has two 
substituents which are shown, and which contain annular carbonate on each silicon (as for the inside 
A3 and A4 of a formula, n expresses one or more integers for substitution or an unsubstituted alkyl 
group, an aryl group, or an oxy-alkylene machine). Moreover, it is related with a polysiloxane 
including the siloxane unit which has two substituents which contain annular carbonate on each 
silicon, and its manufacture method. The polysiloxane which has the substituent which contains two 
annular carbonate on each of this silicon may contain other little siloxane units (the inside of a 
formula and R are substitution or an unsubstituted alkyl group), for example, R3Si03/2 unit, and 
Si04/2 unit. As a desirable thing, a principal chain is a general formula [00091 
[Formula 10] 

o 

cAo 
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V 

O 

[0010] It can come out and the polysiloxane (as for the inside Al and A2 of a formula, n expresses 
one or more integers for substitution or an unsubstituted alkyl group, an aryl group, or an oxy- 
alkylene machine) of the above-mentioned publication containing the siloxane unit which has two 
substituents which contain annular carbonate on each silicon shown can be mentioned. Moreover, as 
a desirable thing, a principal chain is a general formula. [00 11] 
[Formula 11] 



D 

b 




[0012] It can come out and the polysiloxane (as for the inside A3 and A4 of a formula, n expresses 
one or more integers for substitution or an unsubstituted alkyl group, an aryl group, or an oxy- 
alkylene machine) of the above-mentioned publication containing the siloxane unit which has two 
substituents which contain annular carbonate on each silicon shown can be mentioned. The 
manufacturing method of the above-mentioned polysiloxane is a method shown below. General 
formula. [0013] 
[Formula 12] 

X 1 



Cl-Si-CI 



[0014] By stirring the dichlorosilane derivative shown by (the inside XI and X2 of a formula being 
the substituent which has an annular carbonate machine, and being that XI and X2 are of the same 
kind respectively or different species) under existence of water by making a proton acid into a 
catalyst Chain both ends are made to generate the diorganopolysiloxane which has a silanol group. It 
is related with the new polysiloxane which is characterized by making after an appropriate time carry 
out the condensation polymerization of this diorganopolysiloxane to the bottom of acid condensation 
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catalyst existence and which has two substituents which contain annular carbonate on each 
jrforementioned silicon, and its manufacture method. Moreover, this invention is a general formula. 

[Formula 13] 

X 1 

CI— Si— Gl 
X 2 

[0016] The dichlorosilane derivative shown by (the inside XI and X2 of a formula being the 
substituent which has an annular carbonate machine, and being that XI and X2 are of the same kind 
respectively or different species) Into the reaction mixture which the zinc oxide was made to react 
under existence of an organic solvent, and was subsequently obtained, for example, by stirring under 
existence of water by making into a catalyst the proton acid represented with a hydrochloric acid etc. 
Chain both ends are made to generate the diorganopolysiloxane which has a silanol group. It is 
related with the new polysiloxane which is characterized by making after an appropriate time carry 
out the condensation polymerization of this diorganopolysiloxane to the bottom of acid condensation 
catalyst existence and which has two substituents which contain an annular carbonate machine on 
each aforementioned silicon, and its manufacture method. Furthermore, this invention is a general 
formula. [0017] 
[Formula 14] 




[001 8] (-- the inside XI and X2 of a formula is the substituent which has an annular carbonate 
machine, and is related with the manufacture method of that XI and X2 are of the same kind 
respectively or the new polysiloxane which has two substituents which contain annular carbonate on 
each aforementioned silicon which may be different species and is characterized by p carrying out the 
polymerization of the cyclosiloxane derivative shown by 3 or 4) to the bottom of existence of a 
proton-acid catalyst 
[0019] 

[Embodiments of the Invention] If it hits enforcing the manufacture method of this invention, a zinc 
oxide or a proton acid is contacted in a suitable reaction container to this dichlorosilane. In this 
invention, the kind of reaction container is not important. However, in order to prevent side reaction, 
it is desirable to carry out in the reaction container formed with non-reactivity material, this invention 
method can be enforced with a batch method, a semi batch method, or continuous system. This 
reaction container is for example, a continuous stirring tank reaction container, and it deals in it. As 
for this method, it is desirable that a batch type or continuous system performs. 
General formula. [0020] 
[Formula 15] 
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CI— Si— CI 
X 2 

[0021] Although a zinc oxide contacts contact or a proton acid under existence of an organic solvent 
to the dichlorosilane shown by (the inside XI and X2 of a formula being the substituent which has an 
annular carbonate machine, and being that XI and X2 are of the same kind respectively or different 
species), there are especially no restrictions in the contact method. The polysiloxane which has two 
substituents which contain annular carbonate on each silicon of this invention is a general formula. 
[0022] 
[Formula 16] 

X 1 



CI— Si— CI 



2 



X 



[0023] The dichlorosilane and the zinc oxide which are expressed with (the inside XI and X2 of a 
formula being the substituent which has an annular carbonate machine, and being that XI and X2 are 
of the same kind respectively or different species) are made to react under existence of an organic 
solvent. Subsequently, although chain both ends are made to generate the diorganopolysiloxane 
which has a silanol group and the condensation polymerization of this diorganopolysiloxane is 
carried out subsequently to the bottom of existence of an acid condensation catalyst by adding and 
stirring water and a proton acid into the obtained reaction mixture The general formula which is a 
first train raw material. [0024] 
[Formula 17] 

f 

CI— Si— CI 
X 2 

[0025] The dichlorosilane shown by (the inside XI and X2 of a formula being the substituent which 
has an annular carbonate machine, and being that XI and X2 are of the same kind respectively or 
different species) is manufactured, for example by the following methods. It is obtained by contacting 
the end vinyl compound containing dichlorosilane (H2SiC12) and an annular carbonate machine for 
the platinum compound catalyst or rhodium compound catalyst which is a catalyst for a 
hydrosilylation reaction, and carrying out an addition reaction. As an option which compounds this 
kind of dichlorosilane, there is the method of making the GURUNI yard reaction agent which 
corresponds to a tetrapod chlorosilicane (SiC14) react, and acquiring, for example. The polysiloxane 
which has two substituents which contain annular carbonate on each silicon of this invention is the 
general formula manufactured by method which was described above. [0026] 
[Formula 18] 
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X 1 

CI-SKCI 



[0027] The dichlorosilane and the zinc oxide which are expressed with (the inside XI and X2 of a 
formula being the substituent which has an annular carbonate machine, and being that XI and X2 are 
of the same kind respectively or different species) are made to react under existence of an organic 
solvent subsequently Although a molecule end is made to generate the diorganopolysiloxane which 
has a silanol group by added and stirring water and a proton acid into the obtained reaction mixture A 
zinc oxide and dichlorosilane react in an organic solvent, and produce a zinc chloride as a 
corresponding polysiloxane and a corresponding by-product here. Although especially limitation is 
not earned out, reaction temperature is preferably carried out in -30 degrees C - 200 degrees C and is 
earned out under 50 degrees C , 1 50 degrees C overheating still more preferably. The amount of the 
zinc oxide used usually has desirable 0.5 to 4.0 which is the amount which becomes 0 4-5 0 mols per 
one mol of above-mentioned dichlorosilane, and is the equivalent mols here. As for the organic 
solvent used for this invention, an acetonitrile, a ketone, and an acetic-acid alkyl are mentioned 
Although methyl acetate, ethyl acetate, an isopropyl acetate, n propyl acetate, an isobutyl acetate, etc 
are illustrated and a methyl ethyl ketone and a methyl isobutyl ketone are illustrated as a ketone as an 
acetic-acid alkyl, an acetonitrile, methyl acetate, ethyl acetate, an isobutyl acetate, and a methyl 
isobutyl ketone are used preferably. Moreover, it is also possible to use other organic solvents 
together to these organic solvents. Then, by adding water and a proton acid, the polysiloxane which 
has a silanol group at the chain end is generated, this thing is dissolved in an organic-solvent layer 
and the zinc chlonde as a by-product dissolves in a water layer, and a superfluous zinc oxide also * 
dissolves in a water layer, and it separates into two-layer. After an organic layer repeats washing with 
pure water, it is collected and dehydrated. The used solvent is removed by methods, such as reduced 
pressure removal. Furthermore, molecular weight can be increased using an acid condensation 
catalyst As an acid condensation catalyst, a concentrated sulfuric acid, a trifluoromethane sulfonic 
acid, dodecylbenzenesulfonic acid, etc. are illustrated. Moreover, what mixed 2-ethyl hexanoic acid 
with tetramethyl guanidine by this mol is effective. Since a condensation reaction is started at a room 
temperature and it is hard to start a siloxane chain scission, a trifluoromethane sulfonic acid is used 
preferably. Although especially the temperature requirement of a condensation reaction is not limited 
itispreferably carried out by the 10. to 150 degrees C temperature requirement Moreover the 
polysiloxane which has two substituents which contain annular carbonate on each silicon of this 
invention is the general formula manufactured by method which was described above T00281 
[Formula 19] J 

r 

CI-SKCI 



[0029] The dichlorosilane and the acid which are expressed with (the inside XI and X2 of a formula 
bemg the substituent which has an annular carbonate machine, and being that XI and X2 are of the 
same kind respectively, or different species) are made to react under existence of an organic solvent 
subsequently Although especially the acid used here although a molecule end is made to generate the 
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diorganopolysiloxane which has a silanol group by added and stirring water and a proton acid into the 
obtained reaction mixture is not limited, a hydrochloric acid etc. is mentioned preferably. The amount 
of the acid used usually has desirable 0.5 to 4.0 which is the amount which becomes 0.4-5.0 mols per 
one mol of above-mentioned dichlorosilane, and is the equivalent mols here. As for the organic 
solvent used for this invention, diethylether, an acetonitrile, a ketone, and an acetic-acid alkyl are 
mentioned. Although methyl acetate, ethyl acetate, an isopropyl acetate, n propyl acetate, an isobutyl 
acetate, etc. are illustrated and a methyl ethyl ketone, a methyl isobutyl ketone, etc. are illustrated as a 
ketone as an acetic-acid alkyl, a methyl ethyl ketone and a methyl isobutyl ketone are used preferably. 
Moreover, it is also possible to use other organic solvents together to these organic solvents. In this 
way, the polymerization of the polysiloxane which has a silanol group at the obtained chain end can 
be further carried out to the bottom of acid condensation catalyst existence. As an acid condensation 
catalyst, a concentrated sulfuric acid, a trifluoromethane sulfonic acid, dodecylbenzenesulfonic acid, 
' etc. are illustrated. Moreover, what mixed 2-ethyl hexanoic acid with tetramethyl guanidine by this 
mol is effective. Since a condensation reaction is started at a room temperature and it is hard to start a 
siloxane chain scission, a trifluoromethane sulfonic acid is used preferably. Although especially the 
temperature requirement of a condensation reaction is not limited, it is preferably carried out by the 
1 50-degree C temperature requirement from a room temperature. Although the example of a 
compound of this polysiloxane obtained by such method is shown, this invention is not limited to the 
following compounds. In addition, in compounds 1-6, n expresses one or more integers. 
(Example 1 of a compound) 
[0030] 

[Formula 20] 



(cH 2 jjO-CH 2 
-Si-o-4 




o 



(cH 2 -)-0-CH2 




O 



[003 1] (Example 2 of a compound) 
[0032] 

[Formula 21] 




o 
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n 



(cH 2 ^-0-CH 2 —(^ >0 

V ia i ¥ ~\ 



[0033] (Example 3 of a compound) 
[0034] 

[Formula 22] 

CH3~CH 2 



\ f~° 
(cH 2 ^0-CH 2 -^^)=0 

-SMD- 



n 



r—O 

(cH 2 ^0-CH 2 -y^ )=0 
CH_-CH 2 

[0035] (Example 4 of a compound) 
[0036] 

[Formula 23] 

CH 3 -CH 2 
(?H 2 ^0-CH 2 A^J° 



Si-O- 



(ch 2 -)-0-CH 



n 

2" 



ch 3 -ch/ ° 



3 , „ Q 



[0037] (Example 5 of a compound) 
[0038] . 
[Formula 24] 
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[0039] (Example 6 of a compound) 
[0040] 

[Formula 25] 




[0041] 

[Example] Next, although the example of this invention is explained concretely, this invention is not 
limited to the following examples. 

(Example 1) To the autoclave made from stainless steel equipped with the glass container liner, 14.2g 
of annular (3-butenyl) ethylene ester carboxylic acids and l.Omg (1.0xl0-4mmol) of platinum vinyl 
siloxane xylene solutions were ****(ed), and in air, dichlorosilane 2.15g was added, and it heated 
and stirred at 60 degrees C at the autoclave. The reaction 6 hours after was ended and reaction 
mixture was distilled using the KUGERU roll. 5.65g (14.7mmol, 88% of yield) of dichlorosilane 
derivatives which, as a result, have two annular carbonate machines on silicon was obtained. 
Moreover, in the determination of molecular weight by GC-MS of this matter, the parent peak 
appeared in 385. Next, it was dropped at 1.22g of zinc oxides, and the reaction container of 5.0g of 
ethyl acetate into which it went, having dichlorosilane covered [ which was obtained / 3.84g ] it over 
60 degrees C under heating stirring for 1 hour. Heating stirring was performed after that for further 3 
hours. 20g of pure water after cooling was added, and it added until the solid content of a flask was 
lost in hydrochloric-acid water 1 0 more%. After it took out the organic layer and pure water washed 
enough, polysiloxane 3.15g was obtained by carrying out reduced pressure removal of the organic 
solvent. After having dissolved these polysiloxane 0.8g and 0.2g of lithium perchlorates in the 
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acetone considering as the uniform solution and casting it on a substrate, it heated under argon gas 
atmosphere, the solvent was removed, and the thin film was obtained. The ionic conductivity, of this 
thin film showed the very, high value 
[0042] 

[Effect of the Invention] The polysiloxane which has two substituents which contain annular 
carbonate on each silicon of this invention is a new compound, and it has the feature that the 
manufacture method is simple and it is efficient. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by. the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the polysiloxane which has 
two substituents which contain annular carbonate on a cell etc. on each silicon which may become an 
usable solid polymer electrolyte etc., and its manufacture method. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any. 
damages caused by. the use of. this translation. 

iredtly° CUment ^ ^ tansIated by "^P^-So the translation may not reflect the original 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] While resin industry develops in recent years, the resin which has a 

special property is needed and development of the macromolecule which is not in the former in 
connection with it has come to be desired. The uses of the polyether obtained by the ring opening 
polymerization of an epoxy compound, such as special rubber and a surfactant, are large. Moreover 
the macromolecule which has a polyethylene oxide in a side chain can solubilize alkali-metal salts ' 
^In^ if ^ Sear f t0 a Polyelectrolyte is prosperous in it. However, a polyethylene 
oxide cannot fully raise mobility of a metal salt for [ the ] Wgh crystallinity. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The polysiloxane which has two substituents which contain annular 
carbonate on each silicon of this invention is a new compound, and it has the feature that the 
manufacture method is simple and it is efficient. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by. computer.So the translation may. not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s> to be Solved by the Invention] this invention is to offer the new polysiloxane which has 
two substituents which contain annular carbonate on each silicon, and its manufacture method. 



[Translation done.] 
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1 .. This document has been translated by. computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS. 

[Means for Solving the Problem] this invention offers the new polysiloxane which has two 
substituents which contain annular carbonate on each silicon, and its manufacture method. Preferably, 
a principal chain is a general formula. [0005] 
[Formula 8] 

o 




[0006] The polysiloxane of the above-mentioned publication which comes out and has two 
substituents which are shown, and which contain cyclic ether on each silicon (as for the inside Al and 
A2 of a formula, n expresses one or more integers for substitution or an unsubstituted alkyl group, an 
aryl group, or an oxy-alkylene machine). Moreover, a principal chain is a general formula preferably. 
[0007] 



[Formula 9] 
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[0008] The polysiloxane of the above-mentioned publication which comes out and has two 
substituents which are shown, and which contain annular carbonate on each silicon (as for the inside 
A3 and A4 of a formula, n expresses one or more integers for substitution or an unsubstituted alkyl 
group, an aryl group, or an oxy-alkylene machine). Moreover^ it is related with a polysiloxane 
mcluding the siloxane unit which has two substituents which contain annular carbonate on each 
silicon, and its manufacture method. The polysiloxane which has the substituent which contains two 
annular carbonate on each of this silicon may contain other little siloxane units (the inside of a 
formula and R are substitution or an unsubstituted alkyl group), for example, R3Si03/2 unit, and 
Si04/2 unit As a desirable thing, a principal chain is a general formula, f 00091 
[Formula 10] ~ J 

o 

cAo 




[0010] It can come out and the polysiloxane (as for the inside Al and A2 of a formula, n expresses 
one or more integers for substitution or an unsubstituted alkyl group, an aryl group, or an oxy- 
alkylene machine) of the above-mentioned publication containing the siloxane unit which has two 
substituents which contain annular carbonate on each silicon shown can be mentioned. Moreover as 
a desirable thing, a principal chain is a general formula. [001 1] 
[Formula 11] 




n 
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[0012] It can come out and the polysiloxane (as for the inside A3 and A4 of a formula, n expresses 
one or more integers for substitution or an unsubstituted alkyl group, an aryl group, or an oxy- 
alkylene machine) of the above-mentioned publication containing the siloxane unit which has two 
substituents which contain annular carbonate on each silicon shown can be mentioned. The 
manufacturing method of the above-mentioned polysiloxane is a method shown below. General 
formula. [0013] 
[Formula 12] 
v1 



Cl-Si-CI 



[0014] By stirring the dichlorosilane derivative shown by (the inside XI and X2 of a formula being 
the substituent which has an annular carbonate machine, and being that XI and X2 are of the same 
kind respectively or different species) under existence of water by making a proton acid into a 
catalyst Chain both ends are made to generate the diorganopolysiloxane which has a silanol group. It 
is related with the new polysiloxane which is characterized by making after an appropriate time carry 
out the condensation polymerization of this diorganopolysiloxane to the bottom of acid condensation 
catalyst existence and which has two substituents which contain annular carbonate on each 
aforementioned silicon, and its manufacture method. Moreover, this invention is a general formula. 
[0015] 

[Formula 13] 

X 1 



CI— Si— CI 



[0016] The dichlorosilane derivative shown by (the inside XI and X2 of a formula being the 
substituent which has an annular carbonate machine, and being that XI and X2 are of the same kind 
respectively or different species) Into the reaction mixture which the zinc oxide was made to react 
under existence of an organic solvent, and was subsequently obtained, for example, by stirring under 
existence of water by making into a catalyst the proton acid represented with a hydrochloric acid etc. 
Chain both ends are made to generate the diorganopolysiloxane which has a silanol group. It is 
related with the new polysiloxane which is characterized by making after an appropriate time cany 
out the condensation polymerization of this diorganopolysiloxane to the bottom of acid condensation 
catalyst existence and which has two substituents which contain an annular carbonate machine on 
each aforementioned silicon, and its manufacture method. Furthermore, this invention is a general 
formula. [0017] 
[Formula 14] 
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[0018] (- the inside XI and X2 of a formula is the substituent which has an annular carbonate 
machine, XI and X2 may be a homotypic or different species, respectively, and p is related with the 
manufacture method of a new polysiloxane of having two substituents which contain annular 
carbonate on each aforementioned silicon characterized by carrying out the polymerization of the 
[00i°9] llOXane deriVative Sh0Wn by 3 ° r 4) t0 ±& 1,0110111 of exi stence of a proton-acid catalyst 

[Embodiments of the Invention] If it hits enforcing the manufacture method of this invention, a zinc 
oxide or a proton acid is contacted in a suitable reaction container to this dichlorosilane In this 
invention, the kind of reaction container is not important. However, in order to prevent side reaction 
it is desirable to carry out in the reaction container formed with non-reactivity material, this invention 
method can be enforced with a batch method, a semi batch method, or continuous system This 
reaction container is for example, a continuous stirring tank reaction container, and it deals in it As 
for this method, it is desirable that a batch type or continuous system performs 
General formula. [0020] 
[Formula 15] 

X 1 



CI— Si— CI 



[0021] Although a zinc oxide contacts contact or a proton acid under existence of an organic solvent 
to the dichlorosilane shown by (the inside XI and X2 of a formula may be the substituent which has 
an annular carbonate machine, and XI and X2 may be a homotypic or different species, respectively) 
there are especially no restrictions in the contact method. The polysiloxane which has two 
substituents which contain annular carbonate on each silicon of this invention is a general formula. 

[Formula 161 

x 1 



CI— Si— CI 



[0023] The dichlorosilane and the zinc oxide which are expressed with (the inside XI and X2 of a 
formula may be the substituent which has an annular carbonate machine, and XI and X2 may. be a 
homotypic or different species, respectively) are made to react under existence of an organic solvent 
Subsequently, although chain both ends are made to generate the diorganopolysiloxane which has a 
silanol group and the condensation polymerization of this diorganopolysiloxane is carried out 
subsequently to the bottom of existence of an acid condensation catalyst by. adding and stirring water 
and a proton acid into the obtained reaction mixture The general formula which is a first train raw 
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[0025] The dichlorosilane shown by (the inside XI and X2 of a formula may be the substituent which 
has an annular carbonate machine, and XI and X2 may be a homotypic or different species, 
respectively) is manufactured, for example by the following methods. It is obtained by contacting the 
end vinyl compound containing dichlorosilane (H2SiC12) and an annular carbonate machine for the 
platinum compound catalyst or rhodium compound catalyst which is a catalyst for a hydrosilylation 
reaction, and carrying out an addition reaction. As an option which compounds this kind of 
dichlorosilane, there is the method of making the GURUNI yard reaction agent which corresponds to 
a tetrapod chlorosilicane (SiC14) react, and acquiring, for example. The polysiloxane which has two 
substituents which contain annular carbonate on each silicon of this invention is the general formula 
manufactured by method which was described above. [0026] 
[Formula 18] 

f 

CI— Si— CI 

Jc 2 

[0027] The dichlorosilane and the zinc oxide which are expressed with (the inside XI. and X2 of a 
formula may be the substituent which has an annular carbonate machine, and XI and X2 may be a 
homotypic or different species, respectively) are made to react under existence of an organic solvent, 
subsequently Although a molecule end is made to generate the diorganopolysiloxane which has a 
silanol group by added and stirring water and a proton acid into the obtained reaction mixture A zinc 
oxide and dichlorosilane react in an organic solvent, and produce a zinc chloride as a corresponding 
polysiloxane and a corresponding by-product here. Although especially limitation is not carried out, 
reaction temperature is preferably carried out in -30 degrees C - 200 degrees C, and is carried out 
under 50 degrees C - 1 50 degrees C overheating still more preferably. The amount of the zinc oxide 
used usually has desirable 0.5 to 4.0 which is the amount which becomes 0.4-5.0 mols per one mol of 
above-mentioned dichlorosilane, and is the equivalent mols here. As for the organic solvent used for 
this invention, an acetonitrile, a ketone, and an acetic-acid alkyl are mentioned. Although methyl 
acetate, ethyl acetate, an isopropyl acetate, n propyl acetate, an isobutyl acetate, etc. are illustrated and 
a methyl ethyl ketone and a methyl isobutyl ketone are illustrated as a ketone as an acetic-acid alkyl, 
an acetonitrile, methyl acetate, ethyl acetate, an isobutyl acetate, and a methyl isobutyl ketone are 
used preferably. Moreover, it is also possible to use other organic solvents together to these organic 
solvents. Then, by adding water and a proton acid, the polysiloxane which has a silanol group at the 
chain end is generated, this thing is dissolved in an organic-solvent layer, and the zinc chloride as a 
by-product dissolves in a water layer, and a superfluous zinc oxide also dissolves in a water layer, and 
it separates into two-layer. After an organic layer repeats washing with pure water, it is collected and 
dehydrated. The used solvent is removed by methods, such as reduced pressure removal. 
Furthermore, molecular weight can be increased using an acid condensation catalyst. As an acid 
condensation catalyst, a concentrated sulfuric acid, a trifluoromethane sulfonic acid, 
dodecylbenzenesulfonic acid, etc. are illustrated. Moreover, what mixed 2-ethyl hexanoic acid with 
tetramethyl guanidine by this mol is effective. Since a condensation reaction is started at a room 
temperature and it is hard to start a siloxane chain scission, a trifluoromethane sulfonic acid is used 
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[Formula 17] 

X 1 



CI— Si— CI 
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preferably. Although especially, the temperature requirement of a condensation reaction is not limited, 
it is preferably, carried out by. the 1 0 to 1 50 degrees C temperature requirement. Moreover, the 
polysiloxane which has two substituents which contain annular carbonate on each silicon of this 
invention is the general formula manufactured by. method which was described above K)028] 
[Formula 19] 

X 1 



CI-SKCI 



[0029] The dichlorosilane and the acid which are expressed with (the inside XI and X2 of a formula 
bemg the substituent which has an annular carbonate machine, and being that XI and X2 are of the 
same kind respectively or different species) are made to react under existence of an organic solvent 
subsequently Although especially the acid used here although a molecule end is made to generate the 
diorganopolysiloxane which has a silanol group by added and stirring water and a proton acid into the 
obtained reaction mixture is not limited, a hydrochloric acid etc. is mentioned preferably. The amount 
of the acid used usually has desirable 0.5 to 4.0 which is the amount which becomes 0 4-5 0 mols per 
one mol of above-mentioned dichlorosilane, and is the equivalent mols here. As for the organic 
solvent used for this invention, diethylether, an acetonitrile, a ketone, and an acetic-acid alkyl are 
mentioned. Although methyl acetate, ethyl acetate, an isopropyl acetate, n propyl acetate, an isobutyl 
acetate, etc. are illustrated and a methyl ethyl ketone, a methyl isobutyl ketone, etc. are illustrated as a 
ketone as an acetic-acid alkyl, a methyl ethyl ketone and a methyl isobutyl ketone are used preferably 
Moreover, it is also possible to use other organic solvents together to these organic solvents In this 
way, the polymerization of the polysiloxane which has a silanol group at the obtained chain end can 
be further earned out to the bottom of acid condensation catalyst existence. As an acid condensation 
catalyst, a concentrated sulfuric acid, a trifluoromethane sulfonic acid, dodecylbenzenesulfonic acid, 
etc. are illustrated. Moreover, what mixed 2-ethyl hexanoic acid with tetramethyl guanidine by this 
mol is effective. Since a condensation reaction is started at a room temperature and it is hard to start a 
siloxane chain scission, a trifluoromethane sulfonic acid is used preferably. Although especially the 
.temperature requirement of a condensation reaction is not limited, it is preferably carried out by the 
150-degree C temperature requirement from a room temperature. Although the example of a 
compound of this polysiloxane obtained by such method is shown, this invention is not limited to the 
following compounds. In addition, in compounds 1-6, n expresses one or more integers 
(Example 1 of a compound) 
[0030] 

[Formula 20] 



(CH 2 V 



O— CH?— 



Si-O- 



n 



( C H 2 j-o-CH 2 --°\ q 
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[003 1]. (Example 2 of a compound) 
[0032] 

[Formula 21] 



Si-O- 



n 



[0033] (Example 3 of a compound) 
[0034] 

[Formula 22] 

CH3 - CH2 



Si-O- 



n 



CH3-CH2 



[0035] (Example 4 of a compound) 
[0036] 

[Formula 23] 

CH3-CH2 
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(cH 2 )jO-CH 2 — (^>0 



(cH 2 -)-0— CH 2 — )=0 



(cH 2 )jO-CH 2 -^_ )=0 



Q 



(cHaj-O-CHjrr^ )=o 




(cH 2 -)-0-CH : 



Si-O- 



n 



(cHa^O-CHa-T^l 
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[0037] (Example 5 of a compound) 
[0038] 

[Formula 24] 
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Si-0 



(CH 2 4 



n 



[0039] (Example 6 of a compound) 
[0040] 

[Formula 25] 




( CH2 Vp? 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 

[Example] Next, although the example of this invention is explained concretely, this invention is not 
limited to the following examples. 

(Example 1) To the autoclave made from stainless steel equipped with the glass container liner, 14.2g 
of annular (3-butenyl) ethylene ester carboxylic acids and l.Omg (1.0xl0-4mmol) of platinum vinyl 
siloxane xylene solutions were ****(ed), and in air, dichlorosilane 2.15g was added, and it heated 
and stirred at 60 degrees C at the autoclave. The reaction 6 hours after was ended and reaction 
mixture was distilled using the KUGERU roll. 5.65g (14.7mmol, 88% of yield) of dichlorosilane 
derivatives which, as a result, have two annular carbonate machines on silicon was obtained. 
Moreover, in the determination of molecular weight by GC-MS of this matter, the parent peak 
appeared in 385. Next, it was dropped at 1 .22g of zinc oxides, and the reaction container of 5.0g of 
ethyl acetate into which it went, having dichlorosilane covered [ which was obtained / 3.84g ] it over 
60 degrees C under heating stirring for 1 hour. Heating stirring was performed after that for further 3 
hours. 20g of pure water after cooling was added, and it added until the solid content of a flask was 
lost in hydrochloric-acid water 10 more%. After it took out the organic layer and pure water washed 
enough, polysiloxane 3. 1 5g was obtained by carrying out reduced pressure removal of the organic 
solvent. After having dissolved these polysiloxane 0.8g and 0.2g of lithium perchlorates in the 
acetone, considering as the uniform solution and casting it on a substrate, it heated under argon gas 
atmosphere, the solvent was removed, and the thin film was obtained. The ionic conductivity of this 
thin film showed the very high value. 
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